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I Introduction 
    The  upward trend of the winter air temperature in recent times is one of the 
world-wide phenomena. However, there seems to be a rythm in the fluctuation 
of the temperature, for example, a periodicity of  20-40 years can be observed in 
the neighborhood of Japan. Such a rythm is not a local phenomenon prevailing 
only in this region, because Japan and north-eastern part of the American Continent 
show the same phase in the fluctuation of temperature in winter. 
    Needless to say, the temperature of Japan and its neighborhood in winter is 
affected by the winter monsoon of the Far East. Consequently, it ought to have 
a close relation with the flow-pattern of the General Circulation of the atmosphere 
in the northern hemisphere. Concerning this problem, high plus-correlation has 
been pointed out between the winter air temperature in Southwestern Japan  and 
the zonal index (30°-55°N, 150°E). On the other hand, however, it shows minus-
correlation with the zonal index and the temperature of the northern part of the 
east coast in the Asiatic Continent, of  Petropavlosk in Kamchatka peninsula and of 
 Oklosk on the Okhotsk coast.  And another report informs that the air tem-
perature in Tokyo in Feburary is high when the polar low pressure area (500 mb) 
remains stagnant over the Sea of Kara. 
   The above-mentioned facts suggests that the temperature fluctuation on the 
north side of Japan shows an adverse trend to that on the south side. In the 
present paper the air temperature fluctuation in the Far East will be regionally 
considered from the view-point of the plus- or minus signs of deviation values. 
   The data used are the distribution maps of the air temperature deviation from 
the climatic average in January  (1912-1930) contained in "The Annual and 
Monthly Statistics of the Air Pressure, Temperature and their Deviation" published 
by the Central Meteorological Observatory of Japan. 
   1) Yamamoto, T.  (1967): Climatic variation over Japan, Meteorological Notes, No. 
                          91, pp. 336-343 
  2) Wada, H.  (1967): Recent long-range weather forcast and its trend, Meteorological 
                      Notes, No. 91, pp 344-348
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 -II Th
e distribution of synchronous-rates observed in the air temperature 
fluctuation 
    In the case of a regional investigation referring to fluctuation, it will be a  
-usefull method to analyze the frequency at every station showing the same devia -
tion sign (+or—) with the sign at a base station. Here, the frequency is defined as 
a "synchronous-rate" for this base station in the air temperature fluctuation. 
Based on this rate, it will mean that the region having a high synchronous-rate 
resembles to the base station in the way of the air temperature fluctuation. 
    In the distribution chart of the air temperature deviation for January in every 
year, deviation sign  (+or -) were read according to cross point of the latitudes and 
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Fig. 1 Index map 
Fig. 2 Synchronous-rates  (96) distribution of air
Fig. 2
temperature deviation sign for place 1
in Fig. 1, the distribution of the synchronous-rates (%) for the  place-1 will be 
represented in Fig. 2, in which the area showing the temperature fluctuation similar 
to that on the  place-1 is expressed as high rate area, while, the area which has 
an adverse fluctuation trend to  place-1 is expressed as that of low synchronous-
rate less than 50%. 
   According to this chart, the area whose fluctuation is apt to be synchronous 
with that of the northern part of Siberia in January extends far southward into 
the continent, but an adverse tendency appears in the low latitude area. And the
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turning zone from the former area to the latter lies in the Southern China. 
 In the same method the distribution charts are obtained for each selected  base-
station.
 III A turning zone in Asia in the air temperature fluctuation tendency 
   The characteristics of distribution pattern appeared in Fig. 2 can be  recognized. 
in other distribution charts in which the base station is located in other longitudes 
with the same latitude. Fig. 3 shows the distribution of  synchronous-rate when 
the base station is located on each of 6 places in the latitude 50°N. Although the 
distributions are different in their geographical patterns one another, they are all 
alike in that the isopleths are densely drawn between the high and low latitudes. 
In the Far East, therefore, there is a tendency that the air temperature  fluctuations.
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 in the high latitude area are quite different from that in low latitude and that the 
belt of dense isopleths as their turning zone lies in a certain region regardless of 
longitudes. 
    The distribution of synchronous-rates with base stations located at several places 
in the same longitude sphere is shown in Fig. 4. It is worthy of note that the 
above-mentioned turning zone appears almost in the same latitude region, although 
these base stations are situated in different latitudes respectively. That is, this 
region is apt to be turning zone in whatever latitude or longitude a base station is 
situated. Thus, Fig. 3 and Fig. 4 convience the author that the turning zone 
obtained above is a regional phenomenon. 
   Concerning each distribution chart, the turning zone can be discerned by the 
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Fig. 4 Distribution of synchronous-rates  (%) for each of places in the same longitude sphere
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pressed in a map by the zone of high density in many distribution charts. Fig. 5 
shows the density distribution of isopleths based on six charts (in Fig. 2 
and in Fig. 4) in which the base places are located in the same longitude sphere. 
Further, similar distribution can be obtained concerning other longitudes. Fig. 6 
is the density distribution chart concerning the places along the longitude 150°E. 
And the axis of high density obtained by the distribution maps prepared with 
respect to each longitude are on an extension in situation. Thus, the turning zone 
where the tendency of temperature fluctuation changes can be obtained in Fig. 7 in 
winter  (January).
       Fig. 5 Fig. 6 
Fig. 5 Density destribution of isopleths based on six charts (in Fig. 2 and Fig. 4) in which 
      the base places are located in the longitude sphere  (110-120°E) 
Fig. 6 Density distribution of  isopleths based on six charts in which the base places are 
      located along the longitude 150°E
IV The meaning of the turning-zone 
   Fig. 8 shows the frequency distribution of isopleth line of 50%, that means the 
boundary line between the areas of plus- and minus-correlation. Appearance of 
the high frequency zone in this figure is due to the tendency that the isopleths of 
50% overlap one another like an envelope in geometry. This high frequency 
zone generally coincides with that shown in Fig. 7 in situation. 
   From the above facts it  follows that a zone, where the tendency of annual 
winter temperature fluctuation is apt to become adverse abruptly, exists as a regional 
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Fig. 7 Turning zone where the tendency of 
      January 
Fig. 8 Frequency distribution of boundary 
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air temperature fluctuation changes in
lines between the areas of plus- and
average) in the high latitudes of that zone in the year when the winter is colder in 
the low latitudes of that zone. On the other hand, it will be a colder winter on 
the former side in the year when it is a warmer winter on the latter side. Such a 
temperature fluctuation tends to take place in Asia. 
   This regional relation in the air temperature fluctuation observed in both sides 
of that zone responds to the  following meteorological problem. That is to say, 
when the  jet stream in the westerly is weak, low zonal index will be accompanied 
by the larger disturbances. It means that the  meridional thermal exchange is 
larger in the low index winter than that in the high index winter. Thus in the 
former case, it will be milder in high latitude area than average year, and in the 
low latitude area, on the contrary, it will be colder. In the latter case, on the 
 )ther hand, it prevents the air from exchange with each other. Consequently it 
 Ari11 be colder in the high latitude area than in the average year because of a cold air 
 plocked within the area, while in the low latitude it will be milder.
V The expansion of a milder winter area and that of a colder winter area 
   When two places A and B are situated at an appropriate distance, the frequency 
n which the place B shows a minus-deviation sign synchronously with the place A 
s not equal in general to that in which the deviation sign of A changes synchronously
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with the place B. If the frequency of the former is larger in value, it means that the 
area of cold winter tends to expand from A to cover B more frequently than in the 
opposite way. 
   Consequently, following two kinds of frequency ought to be calculated at 
every place; 
   1) the frequency that a place shows minus-sign synchronously with the base 
station. 
   2) the frequency that the base station bears a minus sign synchronously with 
another place. 
   Then, based on the difference between the two kinds of frequency obtained 
concerning each place, a distribution map is drawn. This map will reveal the 
direction from which a colder winter area is apt to expand toward the base station. 





                  Fig. 9 Direction from which a colder winter area 
                         tends to expand toward the place 22 
Ocean. According to this map, Siberia is a region from which direction a colder 
winter area (than average year) is apt to expand toward the base station in the 
Pacific Ocean. 
   In Fig. 10 the directions at many base stations are shown obtained in the 
same way as above. This shows that the colder winter area (than climatic average) 
in Asia apt expand from  Siberia. Fig. 11 is a similar map which was obtained 
concerning the directions from which the area of milder winter tends to 
expand. The pattern of the distribution shows that the origin of the milder winter
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         Fig.  10 Fig. 11 
 Fig. 10 Distribution of the direction from which a colder winter area tends to expand 
 Fig. 11 Distribution of the direction from which a warmer winter area tends to expand 
area in Asia exists mainly in the Pacific, from which the milder area tends to 
expand. In the high latitude region, on the other hand, such an area is apt to 
expand from the Sea of Okhotsk. From these facts it follows that concerning the 
relation between Siberia and the Sea of Okhotsk, the former tends to affect the 
latter in colder winter and that the latter does the same to the former in milder 
winter. 
VI Conclusion 
   The geographical distribution of the air temperature deviation signs in January 
was analyzed, and the results obtained are as follows: 
   1) There is a tendency that the air temperature deviations in the high latitude 
area show signs adverse to those in the low latitude. 
   2) Its geographical boundary is a belt-like zone which extends from the South 
China to the south-east. 
   3) The facts of 1) and 2) suggest a meteorological problem as to the relation 
between the strength of the jet stream and the meridional exchange. 
   4) Throughout both the high and low latitude region, center from which the 
area of colder winter tends to expand lies in Siberia. The center from which the 
area of milder winter tends to spread covers the Western Pacific and the Sea of 
Okhotsk.
